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(54) SOCKET, LAMP DEVICE, AND ILLUMINATION FIXTURE

(57) A socket (53) includes a socket body (64) pro-
vided with a socket surface (69) to which lamp device is
attached. A cylindrical insertion port (68) through which
a cap protrusion (36) of the lamp device is inserted is
openedinthe socketsurface (69). A plurality of erroneous
mounting preventing keys (71) protruded from positions
separated from the socket surface (69) at specified po-
sitions of an inner circumferential surface of the insertion
port (68). A distance (L2) from the socket surface (69) to
the separated position of the erroneous mounting pre-
venting key (71) is smaller than a distance (L1) from a
front end surface (38) of the cap protrusion (36) to an

attachment key (41). In a state where the front end sur-
face (38) of the cap protrusion (36) contacts the plurality
of erroneous mounting preventing keys (71), insertion of
the cap protrusion (36) into the insertion port (68) is reg-
ulated, and rotation of the cap protrusion (36) in the in-
sertion port (68) in the regulated state is possible. When
the cap protrusion (36) rotates to a specified mount po-
sition with respect to the socket body (64), an erroneous
mounting preventing groove of the cap protrusion (36) is
inserted through the erroneous mounting preventing key
(71), and the cap protrusion (36) can be inserted to a
specified insertion position in the insertion port (68).
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Description
TECHNICAL FIELD

[0001] Embodiments of the invention relate to a socket
on which a lamp device is mounted, the lamp device
mounted on the socket, and a luminaire using the socket
and the lamp device.

BACKGROUND ART

[0002] Hitherto, there is a luminaire in which a flat type
lamp device using, for example, a GX-type cap and an
equipment device including a socket on which the cap of
the lamp device is detachably mounted are combined
and used.

[0003] The lamp device includes a light source and a
lighting circuit to light the light source, which are con-
tained in a housing including the cap. Power of specified
voltage is supplied to the lamp device from the socket in
a state where the cap of the lamp device is mounted on
the socket, so that the light source is lit by the lighting
circuit of the lamp device.

CITATION LIST
PATENT LITERATURE

[0004] PTL 1: Japanese Laid-open Patent Publication
No. 2010-262781

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0005] In the luminaire as described above, when a
plurality of kinds of lamp devices are prepared according
to, for example, difference in voltage of power supplied
to the lamp device or difference in output of the light
source, the respective kinds of lamp devices are com-
bined with suitable kinds of equipment devices and are
used. In this case, it is preferable to provide a function
to prevent erroneous mounting in which the lamp device
is mounted on the socket in unsuitable kind of combina-
tion. However, if the function to prevent the erroneous
mounting is provided, there is afearthatevenin a suitable
kind of combination, the mounting property of the lamp
device onto the socket becomes liable to be reduced.
[0006] The problem to be solved by the invention is to
provide a socket having an erroneous mounting prevent-
ing function and capable of improving a mounting prop-
erty of a lamp device, the lamp device mounted on the
socket, and a luminaire using the socket and the lamp
device.

SOLUTION TO PROBLEM

[0007] A socketaccording to an embodimentis a sock-
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et detachably mounted with a lamp device provided with
a cap including a cap body, a cylindrical cap protrusion
protruding from the cap body, a plurality of erroneous
mounting preventing grooves provided at specified posi-
tions of a tip peripheral part of the cap protrusion, and an
attachment key provided on an outer circumferential sur-
face of the cap protrusion and protruding from a specified
position separate from a front end surface of the cap pro-
trusion. The socket includes a socket body provided with
a socket surface to which the cap body is attached. A
cylindrical insertion port through which the cap protrusion
is inserted is opened in the socket surface. Besides, a
plurality of erroneous mounting preventing keys is pro-
truded from positions separated from the socket surface
at specified positions of an inner circumferential surface
of the insertion port. A distance from the socket surface
to the separate position of the erroneous mounting pre-
venting key is smaller than a distance from the front end
surface of the cap protrusion to the attachment key. In a
state where the front end surface of the cap protrusion
contacts the plurality of erroneous mounting preventing
keys, insertion of the cap protrusion into the insertion port
is regulated, and rotation of the cap protrusion in the in-
sertion port is possible in the regulated state. When the
cap protrusion is positioned at a specified mount position
with respect to the socket body, the erroneous mounting
preventing grooves of the cap protrusion are inserted
through the erroneous mounting preventing keys, and
the cap protrusion can be inserted to a specified insertion
position in the insertion port. Besides, an attachment
groove is provided on the inner circumferential surface
of the insertion port. The attachment key of the cap pro-
trusion inserted to the specified insertion position in the
insertion port is inserted in the attachment groove, and
the cap is attached to the socket body through the at-
tachment key.

BRIEF DESCRIPTION OF DRAWINGS
[0008]

[FIG. 1] A partial sectional view of a state where a
front end surface of a cap protrusion of a cap of a
lamp device contacts an erroneous mounting pre-
venting key of a socket of a first embodiment.

[FIG. 2] A perspective view of the socket.

[FIG. 3] A front view of the socket.

[FIG. 4] A front view of the cap.

[FIG. 5] The socket combined with the cap is shown,
and (a) is a front view of a state where erroneous
mounting preventing grooves of the cap coincide
with erroneous mounting preventing keys of the
socket, and (b) is a front view of a state where the
erroneous mounting preventing grooves of the cap
are shifted from the erroneous mounting preventing
keys of the socket.

[FIG. 6] A sectional view of a luminaire using an
equipment device including the socket and a lamp
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device.

[FIG. 7] A perspective view of the luminaire in which
the lamp device is detached from the equipment de-
vice.

[FIG. 8] A front view of a socket of a second embod-
iment.

[FIG. 9] A front view of a socket of a third embodi-
ment.

DESCRIPTION OF EMBODIMENTS

[0009] Hereinafter, an embodiment will be described
with reference to the drawings.

[0010] FIG. 1to FIG. 7 show a first embodiment.
[0011] As shown in FIG. 6 and FIG. 7, a luminaire 11
is an embedded-type luminaire such as a downlight and
is installed to be embedded in a circular embedding hole
13 provided in a ceiling plate 12. The luminaire 11 in-
cludes a flat lamp device 14 and an equipment device
15 on which the lamp device 14 is detachably mounted.
Incidentally, hereinafter, an up-and-down direction rela-
tion between the lamp device 14 and the equipment de-
vice 15 is mentioned on the basis of the installation state
of the luminaire 11 to the ceiling plate 12.

[0012] There is a plurality of kinds of lamp devices 14
according to the corresponding voltage of input power
supply and the output of a light source. Besides, there is
a plurality of kinds of equipment devices 15 according to
the difference in thermal radiation performance and cor-
respondingly to the kind of the lamp device 14. With re-
spect to the kind of the lamp device 14 according to the
corresponding voltage, for example, there is a lamp de-
vice for 100V or for 200V, or a voltage-free lamp device
corresponding to both 100V and 200V. With respect to
the kind of the lamp device 14 according to the output of
the light source, for example, there are two kinds of lamp
devices for high output and for low output.

[0013] AsshowninFIG. 4, FIG.6andFIG. 7, thelamp
device 14 includes a flat and cylindrical housing 21. A
light source 22, a reflector 23 and a lighting circuit 24 are
contained in the housing 21, and a transparent cover 25
is attached to a lower surface of the housing 21.

[0014] The housing 21 includes a cylindrical case 27
and a disk-shaped shaped cap member 28 attached to
an upper surface of the case 27. A cap 29 having a spec-
ified standard size is constructed of the upper side of the
case 27 and the cap member 28.

[0015] The case 27 is made of a synthetic resin having
an insulation property, and includes an upper surface
end plate part 31, a cylindrical circumferential surface
part 32 protruding downward from the peripheral part of
the end plate part 31, and a cylindrical tube part 33 pro-
truding upward from the upper surface of the end plate
part 31. The lower surface of the case 27 is opened.
[0016] The cap member 28 is made of, for example, a
metal material such as aluminum die-cast and is formed
into a disk shape. The diameter of the cap member 28
is larger than the diameter of the tube part 33 of the case
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27, and the peripheral part of the cap member 28 pro-
trudes from the outer circumferential surface of the tube
part 33 of the case 27. A heat conductive sheet 34 is
mounted on the upper surface of the cap member 28.
[0017] The end plate part 31, the circumferential sur-
face part 32 and the like of the case 27 are constructed
as a cap body 35. The tube part 33 of the case 27 and
the cap member 28 are constructed as a cylindrical cap
protrusion 36 protruding from the cap body 35. Further,
the upper surface of the end plate part 31 of the case 27
is constructed as a cap surface 37, and the upper surface
of the cap member 28 is constructed as a front end sur-
face 38 of the cap protrusion 36.

[0018] A plurality of lamp pins 39 are provided to pro-
trude from the cap surface 37 of the cap body 35. In this
embodiment, the five lamp pins 39 are provided, in which
two lamp pins 39 are for power supply input, two lamp
pins 39 are for dimming signal input, and one lamp pin
39 is for earth connection. Incidentally, if the lamp pins
39 for power supply input are provided, the lamp pins 39
for dimming signal input and for earth connection may
not be provided.

[0019] A plurality of erroneous mounting preventing
grooves 40 is cut and formed in the peripheral part of the
cap member 28. A plurality of attachment keys 41 is pro-
trudingly formed and is respectively positioned between
the erroneous mounting preventing grooves 40 adjacent
to each other in the circumferential direction.

[0020] As shown in FIG. 4, in this embodiment, the
three attachment keys 41 are provided at positions of
equal intervals of 120° in the circumferential direction of
the cap member 28. One of the three attachment keys
is a reference attachment key 41s. As shown in FIG. 1,
the attachmentkey 41 protrudes from a position separate
by a specified distance L1 from the upper surface of the
cap member 28, that is, the front end surface 38 to the
cap body 35 side, toward the outer diameter direction
with respect to the peripheral part of the cap member 28.
[0021] Further, as shown in FIG. 4, among the plurality
of erroneous mounting preventing grooves 40, three of
them are erroneous mounting preventing grooves 40a
for voltage differentiation to prevent erroneous mounting
when the corresponding voltage of the lamp device 14
is wrong, and two of them are erroneous mounting pre-
venting grooves 40b for output differentiation corre-
sponding to the difference in the output of the lamp device
14.

[0022] The three erroneous mounting preventing
grooves 40a for voltage differentiation are formed at po-
sitions separate by specified angles y1, y2 and y3 in the
circumferential direction of the cap member 28 with re-
spectto the reference attachmentkey 41s as areference,
and the angles y1, y2 and y3 are determined according
to the corresponding voltage of the lamp device 14. For
example, with respect to the erroneous mounting pre-
venting groove 40a of the lamp device 14 for 100V and
the erroneous mounting preventing groove 40a of the
lamp device 14 for 200V, the angles y1, y2 and y3 from
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the reference attachment key 41s are relatively shifted.
Besides, a width size z1 of the erroneous mounting pre-
venting groove 40a in the circumferential direction is a
common width size for 100V and 200V, or is a special
width size for each of them. Further, in the case of the
voltage-free lamp device 14 corresponding to both 100V
and 200V, the width size is so wide that the erroneous
mounting preventing groove 40a is continuous from the
position of the erroneous mounting preventing groove
40a for 100V to the position of the erroneous mounting
preventing groove 40a for 200V.

[0023] The two erroneous mounting preventing
grooves 40b for output differentiation are positioned at
symmetrical positions with respect to the center of the
cap member 28, and are provided at the positions sep-
arate by specified angles y4 and y5 from the reference
attachment key 41s. The angles y4 and y5 may be pro-
vided at common positions irrespective of the corre-
sponding voltage of the lamp device 14, or may be pro-
vided at positions relatively shifted according to the cor-
responding voltage of the lamp device 14. Incidentally,
the erroneous mounting preventing groove 40b for output
differentiation is provided in the case of the lamp device
14 for low output, and is not provided in the case of the
lamp device 14 for high output.

[0024] Besides, as shown in FIG. 6, the light source
22 is closely attached to the lower surface of the cap
member 28. As the light source 22, for example, a sem-
iconductor light-emitting element such as an LED ele-
ment or an EL element is used. In this embodiment, the
LED element is used as the semiconductor light-emitting
element, and a COB (Chip On Board) system in which a
plurality of LED elements is mounted on a substrate is
adopted. Incidentally, a system may be used in which a
plurality of SMD (Surface Mount Device) packages each
mounted with LED elements and having a connection
terminal are mounted on a substrate.

[0025] The reflector 23 is made of, for example, a syn-
thetic resin having an insulation property, and is formed
into a cylindrical shape expanding downward.

[0026] The lighting circuit 24 includes, for example, a
circuit to rectify and smooth a commercial power supply
voltage, a DC/DC converter including a switching ele-
ment to switch at a high frequency of several kHz to sev-
eral hundred kHz, and the like, and constitutes a power
supply circuit to light the LED elements. The lighting cir-
cuit 24 includes a circuit board 43 and a plurality of lighting
circuit parts 44 mounted on the circuit board 43.

[0027] Next, as shown in FIG. 6 and FIG. 7, the equip-
ment device 15 includes a reflector 51 opening down-
ward, a thermal radiator 52 as an equipment body at-
tached to an upper part of the reflector 51, a socket 53
attached to a lower part of the thermal radiator 52, a ter-
minal stand 55 attached to an upper part of the thermal
radiator 52 by an attachment plate 54, and a plurality of
attachment springs 56 for ceiling attachment attached to
the periphery of the thermal radiator 52.

[0028] A circular opening 58 in which the lower surface
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of the thermal radiator 52 is exposed is formed in the top
of the reflector 51.

[0029] The thermal radiator 52 is formed of a material
excellent in thermal radiation property, for example, a
metal such as aluminum die-cast or ceramic. The thermal
radiator 52 includes a columnar base part 60, and a plu-
rality of thermal radiation fins 61 radially protruding from
the periphery of the base part 60. A flat contact surface
62 exposed through the opening 58 of the reflector 51 is
formed on a lower surface of the base part 60.

[0030] Besides,asshowninFIG. 1toFIG. 3, the socket
53 includes a socket body 64 made of a synthetic resin
having an insulation property and formed into a circular
shape, and a plurality of not-shown terminals disposed
in the socket body 64.

[0031] The socket body 64 includes an annular socket
part 65, a cylindrical guide part 66 protruding upward
from the inner peripheral part of the socket part 65, and
a cylindrical edge part 67 protruding downward from the
peripheral part of the socket part 65. A circular insertion
port 68 through which the cap protrusion 36 of the lamp
device 14 is inserted is formed inside the guide part 66.
Aninner diameter of the insertion port 68 is slightly larger
than a diameter of the cap member 28 and is smaller
than a diameter of a virtual circle passing through a front
end surface of the attachment key 41 of the cap member
28.

[0032] A socket surface 69 to which the cap body 35
of the lamp device 14 is attached is formed on the lower
surface of the socket part 65. A plurality of connection
holes 70 in which the plurality of lamp pins 39 of the lamp
device 14 is inserted is formed into a long hole shape in
the socket part 65 along the circumferential direction of
the socket part65. The respective terminals are disposed
at upper sides of the respective connection holes 70, and
the respective lamp pins 39 of the lamp device 14 inserted
inthe respective connection holes 70 are electrically con-
nected to the respective terminals.

[0033] A plurality of erroneous mounting preventing
keys 71 is protrudingly formed on the inner circumferen-
tial surface of the guide part 66, and a plurality of attach-
ment grooves 72 is formed.

[0034] As shown in FIG. 3, in this embodiment, the
three attachment grooves 72 are provided at positions
of equal intervals of 120° in the circumferential direction
of the guide part 66, and are provided between the erro-
neous mounting preventing keys 71 adjacent to each oth-
er in the circumferential direction. One of the three at-
tachment grooves is a reference attachment groove 72s.
The attachment groove 72 is formed into a substantially
L shape including a vertical groove 72a formed along the
up-and-down direction and a lateral groove 72b formed
along the circumferential direction at the upper side of
the guide part66. The attachment grooves 72 of the sock-
et 53 and the attachment keys 41 of the lamp device 14
constitute an attachment and detachment structure in
which mounting is performed by inserting and rotating
the attachment keys 41 of the lamp device 14 in the at-
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tachment grooves 72 of the socket 53, and from the
mounted state, detaching is performed by rotating and
pulling out the attachment keys 41 of the lamp device 14
from the attachment grooves 72 of the socket 53.
[0035] Further, three of the plurality of erroneous
mounting preventing keys 71 is erroneous mounting pre-
venting keys 71a for voltage differentiation to prevent er-
roneous mounting when the corresponding voltage of the
lamp device 14 is wrong, and two of them are erroneous
mounting preventing keys 71b for output differentiation
corresponding to the difference in the output of the lamp
device 14. The erroneous mounting preventing keys 71
are protruded into the insertion port 68 from positions
separated from the socket surface 69 by a specified dis-
tance L2.

[0036] The three erroneous mounting preventing keys
71a for voltage differentiation are formed at positions
separated from the reference attachment groove 72s by
specified angles y1, y2 and y3 in the circumferential di-
rection of the socket 53. The angles y1, y2 and y3 are
determined according to the corresponding voltage of
the lamp device 14. For example, with respect to the er-
roneous mounting preventing key 71a of the socket 53
on which the lamp device 14 for 100V is mounted and
the erroneous mounting preventing key 71a of the socket
53 on which the lamp device 14 for 200V is mounted, the
angles y1, y2 and y3 from the reference attachment
groove 72s are relatively shifted. Besides, width sizes z2
of the erroneous mounting preventing keys 71a in the
circumferential direction are a common width size for
100V and 200V or are respectively special width sizes.
[0037] The two erroneous mounting preventing keys
71b for output differentiation are positioned at symmet-
rical positions with respect to the center of the socket 53,
and are provided at positions separated from the refer-
ence attachment groove 72s by specified angles y4 and
y5. The angles y4 and y5 may be provided at common
positions irrespective of the corresponding voltage of the
lamp device 14 or may be provided at positions relatively
shifted according to the corresponding voltage of the
lamp device 14. Incidentally, the erroneous mounting
preventing key 71b for output differentiation is provided
for the socket 53 on which the lamp device 14 for low
output is mounted, and is not provided for the socket 53
on which the lamp device 14 for high output is mounted.
[0038] Besides, as shown in FIG. 1, the distance L2
from the socket surface 69 to the erroneous mounting
preventing key 71 is smaller than the distance L1 from
the front end surface 38 of the cap protrusion 36 to the
attachment key 41. In the state where the front end sur-
face 38 of the cap protrusion 36 contacts the erroneous
mounting preventing key 71, insertion of the cap protru-
sion 36 into the insertion port 68 is regulated, and rotation
of the cap protrusion 36 in the insertion port 68 is possible
in the regulated state.

[0039] Further, a size L3 of the erroneous mounting
preventing key 71 in the up-and-down direction corre-
sponding to the axial direction of the insertion port 68 of
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the socket 53 is larger than a distance L4 from the socket
surface 69 to the attachment key 41 in the state where
the front end surface 38 of the cap protrusion 36 contacts
the erroneous mounting preventing key 71.

[0040] Further, as shownin FIG. 5(b), a maximum dis-
tance d1 between the front end surface of each of the
erroneous mounting preventing keys 71 of the socket 53
and the insertion port 68 is smaller than a diameter d2
of the cap member.

[0041] As shown in FIG. 6, a plurality of bosses 74
opening to the socket surface 69 is formed on the socket
body 64. A sleeve 75 passing through the boss 74 and
contacting the reflector 51, a coil spring 76 as an elastic
body disposed at the outer periphery of the sleeve 75,
and a screw 77 passing through the sleeve 75 and the
reflector 51 and screwed to the thermal radiator 52 are
disposed in the boss 74. The sleeve 75 and the reflector
51 are integrally sandwiched and fixed by tightening of
the screw 77 relative to the thermal radiator 52. The coil
spring 76 is disposed in a compressed state between a
depth side surface of the boss 74 and a head part of the
screw 77, and has a repulsive force in the direction of
pressing the socket 53 to the thermal radiator 52.
[0042] The socket body 64 is supported by the sleeve
75 movably in the up-and-down direction perpendicular
to the contact surface 62 of the thermal radiator 52, and
is pressed upward to the thermal radiator 52 by the re-
pulsive force of the coil spring 76. A support mechanism
78 is constructed in which the cap 29 of the lamp device
14 is mounted on the socket 53 by the socket body 64,
the sleeve 75, the coil spring 76, the screw 77 and the
like, so that the front end surface 38 of the cap protrusion
36 is pressed to the contact surface 62 through the heat
conductive sheet 34.

[0043] The terminal stand 55 is electrically connected
to the terminals of the socket 53.

[0044] With respect to the luminaire 11 constructed by
the lamp device 14 and the equipment device 15, when
the plurality of kinds of lamp devices 14 is prepared ac-
cording to the difference in the corresponding voltage of
the lamp device 14 and the difference in the output of the
light source 22, and the plurality of suitable kinds of equip-
ment devices 15 is prepared for the respective kinds of
the lamp devices 14 according to the difference in thermal
radiation performance orthe like, the suitable kind of lamp
device 14 and equipment device 15 are combined.
[0045] Thisisfor causing, for example, the lamp device
14 for 100V to be combined with the equipment device
15 for only 100V, and the lamp device 14 for 200V to be
combined with the equipment device 15 for only 200V.
[0046] Further, this is for preventing the lamp device
14 of the kind in which the output of the light source 22
is large from being mounted on the equipment device 15
suitable for the lamp device 14 of the kind in which the
output of the light source 22 is small. That is, when the
thermal radiation performance of the equipment device
15 is optimized according to the output of the light source
22 of the lamp device 14, if the lamp device 14 including
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the high output light source 22 is mounted on the equip-
ment device 15 suitable for the lamp device 14 including
the low output light source 22, there is a fear that desired
performance of the lamp device 14 can not be achieved.
On the other hand, even if the lamp device 14 including
the low output light source 22 is mounted on the equip-
ment device 15 suitable for the lamp device 14 including
the high output light source 22, the thermal radiation per-
formance is merely excessive, and desired performance
can be achieved. That is, the lamp device 14 is desirably
constructed such that the lamp device 14 can be mounted
on the equipment device 15 suitable for a lamp device
14 having a larger output than its own light source 22,
and can not be mounted on the equipment device 15
suitable for a lamp device 14 having a smaller output
than its own light source 22.

[0047] As described above, the suitable combination
of the lamp device 14 and the equipment device 15 is
desirably set according to the difference in the the cor-
responding voltage of the the lamp device 14 and the
difference in the output of the light source 22. Besides,
the suitable combination of the lamp device 14 and the
equipmentdevice 15 can be setby changing the positions
and the presence or absence of the erroneous mounting
preventing grooves 40 of the cap 29 and the erroneous
mounting preventing keys 71 of the socket 53 according
to the kind.

[0048] Next, mounting of the lamp device 14 onto the
equipment device 15 will be described.

[0049] First, the lamp device 14 is inserted from the
lower surface opening of the equipment device 15, and
the cap protrusion 36 of the lamp device 14 is inserted
in the insertion port 68 of the socket 53.

[0050] At this time, as shown in FIG. 5(b), if the posi-
tions of the plurality of erroneous mounting preventing
grooves 40 of the cap protrusion 36 and the plurality of
erroneous mounting preventing keys 71 protruding in the
insertion port 68 are shifted, the front end surface 38 of
the cap protrusion 36 contacts the plurality of erroneous
mounting preventing keys 71 and the insertion is regu-
lated.

[0051] In the state where the front end surface 38 of
the cap protrusion 36 contacts the plurality of erroneous
mounting preventing keys 71, the cap protrusion 36 can
be rotated so that the positions of the plurality of errone-
ous mounting preventing grooves 40 of the cap protru-
sion 36 and the plurality of erroneous mounting prevent-
ing keys 71 of the socket 53 coincide with each other.
[0052] At this time, as shown in FIG. 1, the distance
L2 from the socket surface 69 to the erroneous mounting
preventing key 71 is smaller than the distance L1 from
the front end surface 38 of the cap protrusion 36 to the
attachmentkey 41. Accordingly, even if the front end sur-
face 38 of the cap protrusion 36 is somewhat obliquely
inserted in the socket 53, it does not occur that the at-
tachment key 41 protruding from the circumferential sur-
face part of the cap protrusion 36 is caught by the attach-
ment groove 72 of the socket 53 and the rotation of the
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cap protrusion 36 is obstructed. Thus, the cap protrusion
36 can be stably rotated.

[0053] Further, the maximum distance d1 between the
front end surface of each of the erroneous mounting pre-
venting keys 71 of the socket 53 and the insertion port
68 is smaller than the diameter d2 of the cap protrusion
36. Accordingly, even if the cap protrusion 36 is shifted
in a diameter direction in the insertion port 68, it does not
occur that the front end surface 38 of the cap protrusion
36 comes out of the erroneous mounting preventing key
71 and is inclined. Thus, the state in which the front end
surface 38 of the cap protrusion 36 contacts the plurality
of erroneous mounting preventing keys 71 can be held,
and the cap protrusion 36 can be stably rotated.

[0054] Here, in the case of the suitable combination of
the the lamp device 14 and the equipment device 15,
when the cap protrusion 36 in which the end portion of
the insertion port 68 of the socket 53 is inserted is rotated,
as shown in FIG. 5(a), all the positions of the plurality of
erroneous mounting preventing grooves 40 of the cap
protrusion 36 and the plurality of erroneous mounting pre-
venting keys 71 protruding in the insertion port 68 coin-
cide with each other. By this, the plurality of erroneous
mounting preventing grooves 40 of the cap protrusion 36
are fitted in the plurality of erroneous mounting prevent-
ing keys 71 protruding in the insertion port 68, and the
cap protrusion 36 can be inserted into the insertion port
68.

[0055] At this time, as shown in FIG. 1, the distance
L2 from the socket surface 69 to the erroneous mounting
preventing key 71 is smaller than the distance L1 from
the front end surface 38 of the cap protrusion 36 to the
attachment key 41. Thus, in the state where the frontend
surface 38 contacts the erroneous mounting preventing
key 71, the attachmentkey 41 does not contactthe socket
surface 69. That is, even if the lamp device 14 is rotated
in the state where the front end surface 38 contacts the
erroneous mounting preventing key 71, the rotation op-
eration can be smoothly performed because the attach-
ment key 41 does not interfere with the socket surface
69. The lamp device 14 can be inserted in the axial di-
rection of the insertion port 68 at the positions where the
plurality of erroneous mounting preventing grooves 40
of the cap protrusion 36 are fitted in the plurality of erro-
neous mounting preventing keys 71 protruding in the in-
sertion port 68. In the state where the plurality of errone-
ous mounting preventing grooves 40 are fitted in the plu-
rality of erroneous mounting preventing keys 71 protrud-
ing in the insertion port 68, a state occurs in which the
position of the cap protrusion 36 with respect to the socket
53 in the circumferential direction is positioned. At this
time, since the plurality of erroneous mounting preventing
grooves 40 and the plurality of erroneous mounting pre-
venting keys 71 are respectively provided at one-rotation
symmetrical positions, the positions of the lamp device
14 and the socket 53 are positioned at one place. The
plurality of attachment keys 41 can be positioned and
inserted in the plurality of attachment grooves 72 in the
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state where the positions of the lamp device 14 and the
socket 53 are positioned. Further, the size L3 of the er-
roneous mounting preventing key 71 in the up-and-down
direction corresponding to the axial direction of the inser-
tion port 68 is larger than the distance L4 from the socket
surface 69 to the attachment key 41 in the state where
the front end surface 38 of the cap protrusion 36 contacts
the erroneous mounting preventing key 71. Accordingly,
the plurality of attachment keys 41 can be respectively
positioned and inserted in the plurality of attachment
grooves of the socket 53 in the state where the plurality
of erroneous mounting preventing grooves 40 of the cap
protrusion 36 are fitted in the plurality of erroneous
mounting preventing keys 71 protruding in the insertion
port 68, and the position of the cap protrusion 36 with
respect to the socket 53 in the circumferential direction
is positioned.

[0056] Then, the cap protrusion 36 is inserted into the
insertion port 68 till the insertion position where the front
end surface 38 (heat conductive sheet 34) of the cap
protrusion 36 contacts the contact surface 62 of the ther-
mal radiator 52. At this time, the lamp pins 39 protruding
from the cap 29 are inserted in the respective connection
holes 70 of the socket 53.

[0057] The lamp device 14 inserted in the socket 53
till the specified position is rotated in the mount direction
by a specified angle, so that the respective attachment
keys 41 of the cap protrusion 36 enter the lateral grooves
72b of the attachment grooves 72 of the socket 53 and
are caught, and the lamp device 14 is attached to the
socket 53. At this time, the respective lamp pins 39 of
the cap 29 move in the respective connection holes 70
of the socket 53, contact the respective terminals dis-
posed in the respective connection holes 70 and are elec-
trically connected.

[0058] When the attachment key 41 of the cap protru-
sion 36 enters the lateral groove 72b of the attachment
groove 72 of the socket 53, the socket body 64 is pressed
down against the coil spring 76 by the attachment key
41 of the cap 29. By this, the repulsive force of the coll
spring 76 is exerted in the direction of pressing the cap
29 to the contact surface 62 of the thermal radiator 52
through the socket body 64, and the front end surface 38
of the cap protrusion 36 is pressed to the contact surface
62 of the thermal radiator 52 through the heat conductive
sheet 34. Accordingly, in the state where the cap 29 of
the lamp device 14 is mounted on the socket 53, the front
end surface 38 of the cap protrusion 36 is in close contact
with the contact surface 62 of the thermal radiator 52
through the heat conductive sheet 34, and heat can be
efficiently conducted from the cap 29 of the lamp device
14 to the thermal radiator 52.

[0059] On the other hand, in the case of the unsuitable
combination of the lamp device 14 and the equipment
device 15, even if the cap protrusion 36 in which the end
portion of the insertion port 68 of the socket 53 is inserted
is rotated, all the positions of the plurality of erroneous
mounting preventing grooves 40 of the cap protrusion 36

10

15

20

25

30

35

40

45

50

55

and the plurality of erroneous mounting preventing keys
71 protruding in the insertion port 68 do not coincide with
each other.

[0060] Also at this time, as shown in FIG. 1, the dis-
tance L2 from the socket surface 69 to the erroneous
mounting preventing key 71 is smaller than the distance
L1 from the front end surface 38 of the cap protrusion 36
to the attachment key 41. Accordingly, even if the front
end surface 38 of the cap protrusion 36 is inserted some-
what obliquely in the socket 53, it does not occur that the
attachment key 41 protruding from the circumferential
surface part of the cap protrusion 36 is caught by the
attachment groove 72 of the socket 53 and the rotation
of the cap protrusion 36 is obstructed.

[0061] Accordingly, the front end surface 38 of the cap
protrusion 36 contacts the plurality of erroneous mount-
ing preventing keys 71 and the insertion remains regu-
lated. The cap protrusion 36 can not be inserted till the
specified insertion position in the insertion port 68 of the
socket 53. Therefore, the unsuitable combination of the
lamp device 14 and the equipment device 15 can be pre-
vented.

[0062] Since the plurality of attachment keys 41 of the
lamp device 14 and the attachment grooves 72 of the
socket are for supporting the lamp device 14 to the socket
53, providing them at rotation symmetrical positions of
the lamp device 14 and the socket 53 is preferable since
the lamp device 14 can be stably supported to the socket
53.

[0063] However, if the attachment keys 41 and the at-
tachment grooves 72 are provided at the rotation sym-
metrical positions of the lamp device 14 and the socket
53, the lamp device 14 can be inserted into the socket
53 at plurality of positions during one rotation of the lamp
device 14. Besides, if the attachment keys 41 and the
attachment grooves 72 are made to have also the erro-
neous mounting preventing function, the attachment
keys 41 and the attachment grooves 72 are provided at
asymmetrical positions of the lamp device 14 and the
socket 53. Thus, this is not preferable in stably supporting
the lamp device 14 to the socket 53.

[0064] Then, in this embodiment, the lamp device 14
is provided with the erroneous mounting preventing
grooves 40, and the socket 53 is provided with the erro-
neous mounting preventing keys 71. The position where
the erroneous mounting preventing grooves 40 and the
erroneous mounting preventing keys 71 can be fitted to
each other is made one place during one rotation of the
lamp device 14.

[0065] By this, in the state where the front end surface
38 of the cap protrusion 36 of the lamp device 14 contacts
the erroneous mounting preventing key 71, and the er-
roneous mounting preventing grooves 40 and the erro-
neous mounting preventing keys 71 are aligned by rotat-
ing the lamp device 14, the attachment keys 41 and the
attachment grooves 72 are automatically aligned.
[0066] Accordingly, the lamp device 14 and the socket
53 are aligned in the rotation direction by fitting between
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the erroneous mounting preventing key 71 and the erro-
neous mounting preventing groove 40, and further, the
lamp device 14 is stably supported to the socket 53 by
fitting between the attachmentkey 41 and the attachment
groove 72.

[0067] As described above, in this embodiment, the
function of aligning the lamp device 14 and the socket
53 and the function of supporting the lamp device 14 are
respective realized by the different structures. Further,
in the state where the front end surface 38 of the cap
protrusion 36 of the lamp device 14 contacts the errone-
ous mounting preventing keys 71 of the socket 53, the
attachment keys 41 of the lamp device 14 having the
lamp support function do not interfere with the socket 53.
Thus, the erroneous mounting of the lamp device 14 can
be prevented, and the mounting property of the lamp de-
vice 14 can be improved.

[0068] Besides, when the lamp device 14 mounted on
the equipment device 15 is detached, first, the lamp de-
vice 14 is rotated in the detachment direction opposite
to the direction at the mounting time, so that the respec-
tive attachment keys 41 of the cap 29 move from the
lateral grooves 72b of the respective attachment grooves
72 of the socket 53 to the vertical grooves 72a. Subse-
quently, the lamp device 14 is moved downward, so that
the respective lamp pins 39 are detached from the re-
spective connection holes 70 of the socket 53. Besides,
in the state where the respective attachment keys 41 of
the cap 29 are inthe vertical grooves 72a ofthe respective
attachment grooves 72 of the socket 53, the respective
erroneous mounting preventing grooves 40 of the cap 29
pass through the respective erroneous mounting pre-
venting keys 71 of the socket 53. Thereafter, the respec-
tive attachment keys 41 of the cap 29 are detached from
the respective attachment grooves 72 of the socket 53.
Further, the cap protrusion 36 is detached from the in-
sertion port 68 of the socket 53, and the lamp device 14
can be detached from the socket 53.

[0069] Next, lighting of the lamp device 14 will be de-
scribed.

[0070] When power of specified voltage is supplied to
the lighting circuit 24 through the terminals of the socket
53 and the lamp pins 39 of the lamp device 14, lighting
power is supplied from the lighting circuit 24 to the sem-
iconductor light-emitting element of the light source 22,
and the semiconductor light-emitting element is lit. The
light emitted from the light source 22 by the lighting of
the semiconductor light-emitting element passes in the
the reflector 23, and further is transmitted through the
transparent cover 25 and is emitted from the lower sur-
face opening of the equipment device 15.

[0071] Besides, heat generated by the semiconductor
light-emitting element of the light source 22 at the time
of lighting is mainly efficiently conducted to the cap mem-
ber 28 to which the light source 22 is attached, is effi-
ciently conducted from the cap member 28 through the
heat conductive sheet 34 to the closely-contacted ther-
mal radiator 52, and is radiated to the air from the surface
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of the thermal radiator 52 including the plurality of thermal
radiation fins 61.

[0072] Asdescribed above, in the socket 53 of this em-
bodiment, the distance L2 from the socket surface 69 to
the erroneous mounting preventing key 71 is smaller than
the distance L1 from the front end surface 38 of the cap
protrusion 36 to the attachment key 41. Thus, when the
cap 29 of the lamp device 14 is mounted on the socket
53, in the state where the front end surface 38 of the cap
protrusion 36 contacts the plurality of erroneous mount-
ing preventing keys 71, when the cap protrusion 36 is
rotated so that the plurality of erroneous mounting pre-
venting grooves 40 of the cap protrusion 36 coincide with
the positions of the plurality of erroneous mounting pre-
venting keys 71 of the socket 53, the attachment keys
41 are prevented from being caught by the attachment
grooves 72 of the socket 53 and from obstructing the
rotation of the cap protrusion 36. Thus, the cap protrusion
36 can be stably rotated. Besides, even if the front end
surface 38 of the cap protrusion 36 is somewhat obliquely
inserted in the socket 53, the attachment key 41 protrud-
ing from the circumferential surface part of the cap pro-
trusion 36 can be suppressed from being caught by the
attachment groove 72 of the socket 53. Accordingly, the
socket 53 can be provided which has the erroneous
mounting preventing function and can improve the
mounting property of the lamp device 14.

[0073] Further, when the plurality of erroneous mount-
ing preventing grooves 40 of the cap protrusion 36 coin-
cide with the positions of the plurality of erroneous mount-
ing preventing keys 71 of the socket 53, and the cap
protrusion 36 is inserted into the insertion port 68 of the
socket 53, first, the plurality of erroneous mounting pre-
venting grooves 40 of the cap protrusion 36 is fitted in
the plurality of erroneous mounting preventing keys 71
ofthe socket53, and the state occurs in which the position
of the cap protrusion 36 with respect to the socket 53 in
the circumferential direction is positioned. Thus, thereaf-
ter, the plurality of attachment keys 41 of the cap 29 can
be positioned and inserted in the plurality of attachment
grooves 72 of the socket 53. Accordingly, the socket 53
can be provided which has the erroneous mounting pre-
venting function and can improve the mounting property
of the lamp device 14.

[0074] Further, the attachment grooves 72 are provid-
ed between the plurality of erroneous mounting prevent-
ing keys 71 on the inner circumferential surface of the
insertion port 68 of the socket 53. Thus, the plurality of
attachment keys 41 can be respectively positioned and
insertedin the plurality of attachmentgrooves of the sock-
et 53 in the state where the plurality of erroneous mount-
ing preventing grooves 40 of the cap protrusion 36 are
respectively fitted in the plurality of erroneous mounting
preventing keys 71 of the socket 53, and the position of
the cap protrusion 36 with respect to the socket 53 in the
circumferential direction is positioned.

[0075] Besides, the size L3 of the erroneous mounting
preventing key 71 in the up-and-down direction corre-
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sponding to the axial direction of the insertion port 68 is
larger than the distance L4 from the socket surface 69
to the attachment key 41 in the state where the front end
surface 38 of the cap protrusion 36 contacts the errone-
ous mounting preventing key 71. Thus, the plurality of
attachment keys 41 can be respectively positioned and
inserted in the plurality of attachment grooves of the sock-
et 53 in the state where the plurality of erroneous mount-
ing preventing grooves 40 of the cap protrusion 36 is
respectively fitted in the plurality of erroneous mounting
preventing keys 71 protruding in the insertion port 68,
and the position of the cap protrusion 36 with respect to
the socket 53 in the circumferential direction is posi-
tioned.

[0076] Besides, as in a second embodiment shown in
FIG. 8, the number of erroneous mounting preventing
keys 71 of the socket 53 may be two. In this case, the
two erroneous mounting preventing keys 71 are provided
to be wide along the circumferential direction and at sym-
metrical positions with respect to the center of the socket
53. Thus, in the state where the front end surface 38 of
the cap protrusion 36 contacts the two erroneous mount-
ing preventing keys 71, the cap protrusion 36 can be held
horizontally and can be stably rotated.

[0077] Besides, asina thirdembodimentshowninFIG.
9, the socket 53 may include one erroneous mounting
preventing key 71. In this case, one attachment groove
72 is provided, and the one erroneous mounting prevent-
ing key 71 is provided in most regions in the circumfer-
ential direction except for the one attachment groove 72.
Consequently, in the state where the front end surface
38 of the cap protrusion 36 contacts the one erroneous
mounting preventing key 71, the cap protrusion 36 can
be held horizontally and can be stably rotated. Inciden-
tally, in this case, since the one attachment groove 72 is
provided, the cap 29 is also provided with one attachment
key 41. However, the cap 29 can be attached to the sock-
et 53 even by the one attachment groove 72 and the one
attachment key 41.

[0078] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions, and
changes in the form of the embodiments described herein
may be made without departing from the spirit of the in-
ventions. The accompanying claims and their equiva-
lents are intended to cover such forms or modifications
as would fall within the scope and spirit of the inventions.

REFERENCE SIGNS LIST
[0079]
11 luminaire

14 lamp device
15  equipment device
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21 housing

22  light source

24 lighting circuit

29 cap

35 cap body

36  cap protrusion

38 front end surface

40 erroneous mounting preventing groove
41  attachment key

53  socket

64  socket body

68 insertion port

69  socket surface

71  erroneous mounting preventing key
72  attachment groove

Claims

1. A socket detachably mounted with a lamp device
provided with a capincluding a cap body, a cylindrical
cap protrusion protruding from the cap body, a plu-
rality of erroneous mounting preventing grooves pro-
vided at specified positions of a tip peripheral part of
the cap protrusion, and an attachment key provided
on an outer circumferential surface of the cap pro-
trusion and protruding from a specified position sep-
arate from a front end surface of the cap protrusion,
comprising:

a socket body including a socket surface to
which the cap body is attached;

a cylindrical insertion port which is opened in the
socket surface and through which the cap pro-
trusion is inserted;

a plurality of erroneous mounting preventing
keys which protrude from specified positions of
an inner circumferential surface of the insertion
port, separate from the socket surface, wherein
a distance from the socket surface to the sepa-
rate position is smaller than a distance from the
front end surface of the cap protrusion to the
attachment key, and in a state where the front
end surface of the cap protrusion contacts, in-
sertion of the cap protrusion into the insertion
port is regulated, and rotation of the cap protru-
sion in the insertion port is possible in the regu-
lated state, and when the cap protrusion is po-
sitioned at a specified mount position with re-
spect to the socket body, the erroneous mount-
ing preventing grooves of the cap protrusion are
inserted through, and the cap protrusion can be
inserted to a specified insertion position in the
insertion port; and

an attachment groove which is provided on the
inner circumferential surface of the insertion port
and in which the attachment key of the cap pro-
trusion inserted to the specified insertion posi-
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tion in the insertion port is inserted, and the cap
is attached to the socket body through the at-
tachment key.

2. The socket according to claim 1, wherein the inner 5
circumferential surface of the insertion port is pro-
vided with the attachment groove between the plu-
rality of erroneous mounting preventing keys.

3. The socket according to claim 1 or 2, wherein a size 10
of the erroneous mounting preventing key in a direc-
tion corresponding to an axial direction of the inser-
tion port is larger than a distance from the socket
surface to the attachment key in a state where the
front end surface of the cap protrusion contacts the 75
erroneous mounting preventing key.

4. A lamp device mounted on the socket according to
any one of claims 1 to 3, comprising:

20
a housing including a cap;
a light source disposed in the housing; and
a lighting circuit to light the light source, wherein
the cap includes
a cap body; 25
a cylindrical cap protrusion protruding from the
cap body;
a plurality of erroneous mounting preventing
grooves provided at specified positions of a tip
peripheral part of the cap protrusion; and 30
an attachment key provided on an outer circum-
ferential surface of the cap protrusion and pro-
truding from a specified position separate from
a front end surface of the cap protrusion.

35

5. A luminaire comprising:

an equipment device including the socket ac-
cording to any one of claims 1 to 3; and

the lamp device according to claim 4 which is 40
mounted on the socket.

45

50
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